Introduction
In this paper, we analyse whether personality traits or, more generally, non-cognitive skills are important determinants of the labour market processes at the low-wage margin, which is a question that has not been investigated previously. Our main focus is an individual's perceived
Locus of Control -the extent to which an individual believes that he or she has control over his or her life. In addition, our data allow us to control for the Big Five personality traits and measures of reciprocity.
Over the last two decades, the literature has developed on the importance of non-cognitive skills for economic and social outcomes (see Almlund et al., 2011 for an extensive overview). Heckman et al. (2006) show that for many labour market outcomes, non-cognitive skills have the same predictive power as cognitive skills, which are the classic focus in economic analyses.
Non-cognitive skills help to explain the observed variance in earnings (see Heckman et al., 2006 , Müller and Plug, 2006 and Groves, 2005 for evidence from the US; Heineck and Anger, 2010 for evidence from Germany; Heineck, 2011 and Groves, 2005 for evidence from the UK), educational outcomes (Barón and Cobb-Clark, 2010 ) and occupational choices (Antecol and Cobb-Clark, forthcoming) . Blázquez Cuesta and Budría (2012) show that non-cognitive skills affect unemployment persistence, and Caliendo et al. (2010) find that non-cognitive skills influence job search behaviour.
However, the impact of Locus of Control and other non-cognitive skills on the wage mobility of low-wage workers has not been investigated to date. Previous studies on low-wage mobility have shown that the chances of escaping the low-wage sector are higher for males than females, for younger individuals than for older individuals and for more highly skilled individuals than less skilled individuals. The odds of leaving the low-wage sector are also higher for workers in certain industries, in large firms versus small firms and in firms with a low percentage of women or low-wage workers. In addition, there is evidence for the existence of state dependence in low pay, i.e., being low-paid today increases the probability of being low-paid in the future. In addition, the results of previous studies imply that the factors mentioned above account only for a part of the heterogeneity which is relevant for the upward wage mobility of low-wage workers. 1 A significant part of this heterogeneity remains unobserved. A part of this unobserved heterogeneity could be due to differing levels of noncognitive skills between individual workers.
If Locus of Control is a relevant determinant for escaping low-wage employment, there are two important implications for social policy. (i) First, potential programs to support low-wage workers have to consider the existing heterogeneity in non-cognitive skills between different individuals. For example, the individuals who believe that they do not have much influence on their future will need more support by case workers than individuals who believe that they have full control over their life.
(ii) Second, while Locus of Control and other non-cognitive skills are seen as rather stable in adulthood Schurer, 2012, 2013) 2 , they are malleable in early childhood and adolescence and therefore can be targeted by interventions. 3 If having a more internal individual level of Locus of Control significantly increases the individual chances of low-wage workers escaping low pay, internalising an individuals' Locus of Control may be a good starting point for policy interventions during childhood.
4
In this paper, we investigate the impact of Locus of Control on the wage mobility of low-wage workers using dynamic multinomial logit models with random effects that consider initial conditions and state dependence. In addition, we control for possible correlations with other non-cognitive skills, such as the Big Five personality traits and reciprocity. We contribute to the literature by answering the following research questions: does Locus of Control influence the probability of being low-paid or higher-paid? Does the extent of state dependence in low pay vary with Locus of Control, i.e., does a specific individual level of Locus of Control facilitate escaping low pay? The paper is structured as follows. Section 2 presents theoretical considerations and derives our hypotheses on the influence of Locus of Control on transitions into and out of the low-wage sector. Section 3 describes our data. Section 4 outlines our 2 The stability of non-cognitive skills in adulthood is a debated topic in the psychological literature. Psychologists are mainly interested in the mean-level stability and rank-order stability of personality traits. While the traditional view is that personality is stable at least after age 30 (e.g. Costa and McCrae, 1988) , Roberts and DelVecchio (2000) and Roberts et al. (2006) challenge this view and present an extensive meta-analysis of rank-order and mean-level change in personality traits. For both concepts, they find that values change over the full age range of individuals. Specht et al. (2013) find similar results using German SOEP data. However, Cobb-Clark and Schurer (2013) point out that in an economic context intra-individual stability is the more relevant measure. By analysing the effects of life events on individuals' non-cognitive skills, they find high intra-individual stability for the Big Five (Cobb-Clark and Schurer, 2012) and Locus of Control (Cobb-Clark and Schurer, 2013) using Australian data for individuals of working ages. Specht et al. (2011) find high intra-individual stability of these non-cognitive skills based on German SOEP data for working aged individuals. 3 See, for example, Heckman et al. (2012) for an overview on the mechanisms through which one specific early intervention programme, namely the Perry Pre-School programme, supported the participants. 4 A fruitful target is to support the children of disadvantaged families. Stephens and Delys (1973) argue that children of disadvantaged families are less convinced they have control over their lives already at an early age relative to other children. Peter (2013) shows that a mother's job loss has a causal, negative effect on children's non-cognitive skills.
empirical approach. Section 5 presents and discusses the results, and section 6 concludes the paper.
2
Measures of non-cognitive skills
Locus of Control
The psychological concept of perceived Locus of Control (LoC) dates back to Rotter (1966 This sense of control over one's life has important implications for an individual's human capital investments. Being convinced that effort will lead to success leads to comparatively higher expected returns on their human capital investments because the expected probability to fail is lower. Therefore, these internal LoC individuals invest more in their human capital than their external LoC counterparts (Caliendo et al., 2010) . Barón and Cobb-Clark (2010) showed that a more internal LoC is associated with positive educational outcomes. 6 But LoC also influences labour market behaviour other than investments in education. Caliendo et al. (2010) analyse the role of LoC for the job search behaviour of unemployed persons. They find that having a more internal LoC is associated with higher search intensity, a higher job offer rate and a higher reservation wage than having an external LoC. In addition, Caliendo et al. note that it is plausible that an internal LoC is related to positive labour market outcomes and economic success in general.
In the context of our study, we therefore expect that:
H1: Individuals with a more internal LoC are more likely to work in higher-wage employment than individuals with a more external LoC. 5 The data on non-cognitive skills used in this study are also used for research by psychologists. See, for example, Dyrenforth et al. (2010) for the relationship between personality and satisfaction, Lucas and Donnellan (2011) and Specht et al. (2011) for the development of personality, and Specht et al. (2013) for the development of LoC over the life course. 6 See Wang et al. (1999) for a detailed overview of the sociological and psychological literature on the relationship between LoC and educational outcomes.
H2: Conditional on being employed in the low-wage sector, the individual probability to move to higher-wage employment is positively correlated with a more internal LoC.
Although the focus of this paper is on Locus of Control, we also include other non-cognitive skills to control for possible correlations between these non-cognitive skills and Locus of Control (Almlund et al., 2011) . More specifically, we follow the literature and control for the correlation between Locus of Control and the Big Five and reciprocity.
Big Five and reciprocity
The Big Five taxonomy of personality traits (McCrae and Costa Jr., 1999) The third measure of non-cognitive skills considered in this paper is reciprocity. 7 Reciprocity measures the extent to which an individual is willing to respond to positive or negative behaviour. One can distinguish positive reciprocity, i.e., the extent to which individuals respond positively to positive actions, and negative reciprocity, i.e., the extent to which individuals respond negatively to negative behaviour.
7 Similar to risk and trust measures, reciprocity is usually seen as being a preference and not a personality trait. Preferences may be complementary to personality traits in explaining labour market outcomes (see Becker et al. 2012 for a discussion). Although the focus of this study is on personality traits and not on preferences, we included reciprocity to make our analysis comparable to previous studies on non-cognitive skills (most of which include Locus of Control, the Big Five and reciprocity together). However, our results are robust to the exclusion of reciprocity from our models. For the sake of readability, in this paper, we group Locus of Control, the Big Five and reciprocity into the term "non-cognitive skills". (Richter et al., 2013) . All non-cognitive skill measures were included in the main questionnaire and therefore represent self-ratings by the respondents. LoC is measured by seven items, the Big Five are measured by 15 items and reciprocity is measured by six items.
The detailed questions are shown in Tables A1, A2 and A3 in the appendix. Each item can be answered on 7-point Likert type scales.
Our analysis is based on data for the years 2006 -2011. 8 We restrict our analysis to West
German men who are aged 25-59 in the respective years. Because of the heterogeneous employment trajectories of women, which may additionally interact with their non-cognitive skills, we limit our analysis to men. 9 Individuals are excluded from our analysis after not participating in the SOEP for at least one year. Because we focus on the core groups of the labour market, we also exclude individuals who are still in the education system, self-employed individuals and early retirees. We use the commonly accepted low-wage threshold of twothirds of the median hourly wage and we calculate this threshold from our sample for each year. 10 We define three different employment states: i) Higher-wage employment is defined as having a job that pays wages above the low-wage threshold in that year; ii) low-wage employment is defined as having a job that pays wages below the low-wage threshold; and iii) not being working is defined as being unemployed or out of the labour force.
As measures of non-cognitive skills, we use the 2005 data on the psychological constructs discussed above. We do not include the 2009 and 2010 measures for two reasons. First, recent 8 We use SOEPv28. 9 While it would be interesting to analyse East German men as well, due to data limitations, we are unable to do so. Because the East and West German labour market developed differently with respect to patterns of wage mobility (Riphahn and Schnitzlein, 2011) , it is necessary to analyse West German men and East German men separately to obtain meaningful results. However, the small size of the East German SOEP sample would lead to very small cells, some with fewer than 20 observations. Such small cell sizes would not be a reasonable basis for analysis. 10 We exclude all observations with an hourly real wage lower than 2.5 € (in 2010 prices).
empirical contributions show that non-cognitive skills, at least for the age range of our sample, are reasonably stable Schurer, 2012, 2013 and as a categorical variable with three levels. The first category of the LoC is a dummy variable that indicates that an individual has a score of LoC of up to four (i.e., an external LoC). The second dummy variable indicates that an individual has a LoC score that is larger than four but less than five (i.e., a medium LoC). The third dummy variable indicates that an individual has a score of LoC larger than five and up to seven (i.e., an internal LoC).
( Table 1 around here)
The average individual score of LoC in the sample is 4.88 for higher-wage workers and 4.50 for low-wage workers. The three dummy variables for LoC show that while 45% of the higherwage workers report an internal LoC, only 18% of them report an external LoC. In contrast, low-wage workers are distributed evenly over the three categories of Locus of Control: while (2013) for a detailed discussion of potential biases. We follow their suggestions and restrict our sample to the working age population. In addition, according to their suggestions, we reran our models with an age standardised version of our non-cognitive skill measures. The results were not substantively different.
Descriptive evidence
Figure 1 presents descriptive evidence of H1 by depicting the percentage of individuals in each of the three employment states, higher-wage employment, low-wage employment and not working, by the categories of LoC. The first implication of H1 is that the proportion of higherwage workers should be higher among the group of individuals with a more internal LoC. This implication is clearly supported by Figure 1 because the percentage of workers in higher-wage employment is higher for the internal LoC group. In addition, Figure 1 shows that the percentage of individuals in low-wage employment is decreasing with a more internal LoC. 
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The Econometric Model 
We assume that has a type I extreme value distribution, which leads to a dynamic multinomial logit model with random effects. Therefore, the probability of an individual to be in employment state in time period is
We use higher-wage employment as the reference category in the multinomial logit model.
Therefore, for the model to be identified, we set , , , , , , , and to zero. We estimate the model by applying adaptive a Gauss-Hermite quadrature with eight quadrature points.
18 5 Results Table 2 shows the results of the different specifications of dynamic multinomial logit models with random effects for the probability of West German men to be higher-paid, low-paid or not working. The employment state "not working" is heterogeneous and is included mainly to control for the possibly endogenous selection of individuals into this employment state.
Therefore, results with respect to this employment state should be interpreted with caution.
The impact of Locus of Control on the probability to be low-paid or higher-paid
In model 1, we include the three Locus of Control dummy variables along with the other variables discussed in the previous section except for the interaction terms, the Big Five and reciprocity. 19 The results for this model are shown in the first two columns of Table 2 . The parameters of the variance-covariance matrix are highly significant, indicating the existence of unobserved heterogeneity even after controlling for Locus of Control. The highly significant coefficients of the lagged employment states "Low pay in t-1" and "Not working in t-1" indicate that there is state dependence in low pay and in the not working employment state.
Furthermore, the significant positive coefficients of the employment states in the initial observation period demonstrate the importance of controlling for the initial conditions problem. In addition, the individual amount of unemployment experience prior to 2006 is positively correlated with the probability of being low-paid or not working instead of being higher-paid in period .
The results for the Locus of Control dummy variables show that compared to the reference group of individuals with an external Locus of Control, individuals with a medium Locus of
Control or an internal Locus of Control have a significantly lower probability of being lowpaid instead of higher-paid. Individuals with a medium or an internal Locus of Control also have a lower probability of not working instead of being higher-paid. However, the time- 18 Increasing the number of quadrature points in this type of estimation may lead to more precise estimates because the likelihood is evaluated more accurately when the number of quadrature points is higher. To assess the robustness of our results, we reran our models using 12 quadrature points. However, the estimates only differed at the third decimal place. 19 As a robustness check, we reran all our models using the continuous Locus of Control variable instead of the three dummy variables. However, this change did not alter our findings.
invariant variables in such models might be correlated with the random effects, i.e., they do not necessarily represent causal relationships.
( Table 2 around here)
To examine whether our results are robust towards the inclusion of other non-cognitive skills, we augmented our model by adding the Big Five taxonomy and by including the measures of positive reciprocity and negative reciprocity (see model 2 in Table 2 ). The coefficients from this augmented model 2 are similar to the coefficients from model 1, which included only Locus of Control. Therefore, the positive impact of Locus of Control on the probability of being higher-paid instead of low-paid or not working is corroborated after controlling for other non-cognitive skills. Interestingly, we find an impact for some of these additional noncognitive skills on the probability of being low-paid instead of higher-paid: the individual scores of Conscientiousness, Agreeableness, and negative reciprocity are positively related to the probability of being low-paid instead of higher-paid.
The coefficients from multinomial logit models cannot be interpreted concerning their economic significance. Therefore, we fix the random effects at their mean value zero, and then calculate the average predicted probabilities to be higher-paid, low-paid or not working from model 2 for the three different Locus of Control categories. 20 The average predicted probability to be higher-paid is 0.774 for individuals with an external Locus of Control, while for individuals with a medium Locus of Control, this probability is 0.898. Finally, for individuals with an internal Locus of Control, the probability to be higher-paid is 0.937. The 95%-confidence intervals of these probabilities do not overlap between the different Locus of Control categories, indicating that the probability to be higher-paid is significantly higher for individuals with an internal Locus of Control. 
The impact of Locus of Control on the probability to escape low pay
From a dynamic perspective, it is also important to know whether state dependence in low pay varies with individual scores of Locus of Control, i.e., whether individuals with an internal Locus of Control are more likely to exit the low-wage sector by moving to higher-wage employment. To investigate this question, we now interact Locus of Control with the lagged employment state and the employment state in the first observation period. Model 3 in Table 3 gives the results for this interacted version of model 1, i.e., it does not include any non-cognitive skills other than Locus of Control. Model 4 gives the results for the interacted version of model 2, i.e., it tests for robustness by additionally including the Big Five measures and reciprocity as well as interactions between these non-cognitive skills and the lagged employment states.
( Table 3 around here)
Except for variables which have been interacted, the coefficients of model 3 are similar to the corresponding coefficients in model 1 in Table 2 . As mentioned earlier, "Higher wage in t-1" is the reference category for the dummy variables "Low wage in t-1" and "Not working in t-1".
These two variables are the reference categories for their interactions with Locus of Control and therefore describe the individuals in the reference group, i.e., individuals with an external Locus of Control.
The coefficient of "Low wage in t-1" is positive and statistically significant. This finding indicates that for individuals with an external Locus of Control, being low-paid in period increases the probability of being low-paid in period instead of being higher-paid in period .
The coefficients for the interactions between Locus of Control and lagged low pay status are negative but not statistically significant at conventional levels; this indicates that compared to the reference group of individuals with an external Locus of Control who were low-paid in , individuals with a medium or an internal Locus of Control have a lower (yet statistically insignificant) risk of being low-paid in period if they have been low-paid in . Therefore, from this model we cannot infer that the probability of escaping low pay is significantly different for individuals with different scores of Locus of Control.
However, the results of model 4 in Table 3 show that the inclusion of the Big Five measures and reciprocity and their interactions with the lagged employment states partly changes our results. First, the coefficient for "Low pay in t-1" has lost its significance and now exhibits a fairly high standard error. This indicates that after controlling for the impact of the Big Five and reciprocity, within the group of individuals with an external Locus of Control the probability of being low-paid in period does not differ anymore significantly between the individuals who were low-paid in and the individuals who were higher-paid in .
However, compared to the individuals with an external Locus of Control who were low-paid in , individuals with an internal Locus of Control who were low-paid in have a significantly higher probability to be higher-paid in period (see the interaction term between having an internal Locus of Control and "Low wage in t-1"). This indicates that state dependence in low pay is lower for individuals with an internal Locus of Control, i.e., that these individuals have a higher probability of escaping low pay.
We quantify the impact of Locus of Control on the probability of escaping low pay by using the same technique as in the previous subsection 5.1. We use the results of model 4 and fix the random effects at their mean value zero to calculate the average predicted probabilities to be in a specific labour employment state, conditional on the lagged employment state and Locus of Control. The results are presented in Table 4 . We are mainly interested in the probabilities of being higher-paid in period conditional on being low-paid in period and Locus of Control. These probabilities are presented together with their 95%-confidence intervals in the first column of Table 4 ( Table 4 around here)
Conclusion
This paper has investigated the impact of non-cognitive skills, in particular Locus of Control, on the wage mobility of male workers at the low-wage margin in West Germany. We apply dynamic multinomial logit models with random effects and investigate whether Locus of Control influences the probability of being higher-paid or low-paid as well as the probability of escaping low wages by moving up to higher-paid employment.
We find a significant amount of state dependence in low pay even after controlling for Locus of Control and other non-cognitive skills, such as the Big Five and reciprocity. Compared to individuals with an external Locus of Control, individuals with a more internal Locus of Control have a significantly higher probability of being higher-paid instead of low-paid.
Conditional on being low-paid, individuals with an internal Locus of Control additionally have a significantly higher probability of moving to higher-paid employment in the following year than individuals with an external Locus of Control. This indicates that individuals who strongly believe that they control the events in their life have a lower probability of being low-paid. In addition, this also indicates that conditional on being low-paid, individuals who strongly believe that they control the events in their life additionally have a better chance of escaping low wages by moving to higher-wage employment compared to individuals with an external Locus of Control.
Our results suggest that having an internal Locus of Control is an important non-cognitive skill in the context of low wages because this skill may help individuals avoid low-wage jobs and may help individuals to move from low-paid jobs to higher-paid jobs. Labour market policy instruments targeting low-wage workers have to take this finding into account because these heterogeneities can result in different reactions to applied measures. In particular, individuals with a more external LoC may need a higher level of external assistance. In addition, the determination of Locus of Control in childhood or early adulthood may be a starting point for long-term labour market policy measures aimed at improving individual wage mobility. In this context, it would additionally be important to analyse the broader impact of non-cognitive skills on labour market dynamics and to include women, who were not included in this study due their heterogeneous employment trajectories. Furthermore, it would be important to study whether the impact of non-cognitive skills on wage mobility additionally varies with job and firm characteristics. However, these topics are left for future research. 
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